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(54) Concrete reinforcement device 



(57) A concrete reinforcement device includes a plurality of spaced vertical reinforcement rods 12, and tiers' of horizontal 
connecting plates 1 0, 1 1 to space and interconnect the reinforcement rods 12, the connecting plates in each tier having 
a peripheral edge provided with spaced apart notches 15 which are engaged with the vertical reinforcement rods 12 
respectively and connected firmly therewith by welding, the connecting plates 10, 11 in each tier providing a hole 13 for the 
passage of concrete. 
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CONCRETE REINFORCEMENT DEVICE 

This invention relates to a concreL e taluf orcemeuL 

device, and particularly to a - concrete reinforcement 
device having a plurality of reinforcement rods erected 
vertically and horizontal plates to space and fasten 
the vertical reinforcement rods. 

Conventional" "reinforcement cages used for the 
reinforcement of concrete walls, concrete columns, 
etc., are erected by using a plurality of reinforcement 
•rods and reinforcement wires to space and fasten the ■ 1 
reinforcement rods . 

Preconstructed reinforcement cages of the above- 
described conventional • type are used in the 
construction of retaining walls. A retaining wall for 
a basement is constructed by in-situ forming a 
continuous concrete slabs in an excavated cavity 
extending around the area in which- the basement will' be 
formed. The cavity is made section by section for the 
in-situ formation of the retaining wall part by part 
rather than being formed entirely at the same time. In 
forming the ' retaining wall, pre-constructed 
reinforcement cages are lowered into the excavated 
sections of cavities for the reinforcement of the 
retaining wall. The reinforcement cages are arranged 
such that they can be connected to each other as well 
as connected to other reinforcement bars or rods lying 
horizontally to reinforce concrete floors, concrete 
joists, etc. However, the conventional reinforcement 



an -not -be-constructed-easily — and. 



that the connections between the reinforcement =a 9 es 
can not be accomplished conveniently. 
5 the "present invention provides en improved 

concrete teinforceient . device., whi.cb cen...be .. eesUy 
' constructed. *he device inclndes e plurality of spaced 
. vertical reinforcement rods, and tiers of 
■ .erisontai connectino plete means , " { space _ end 
10 ^connect' -• ^Enforcement rods, eacb connect n, 
pl ate means bavinn a peripheral ed 9 e provided with 
spaced notcbes . which are en 9 a 9 ed with the vertical 
reinforcement rods respectively and connected firmly 
therewith by weldine, escb connectin, plate means 
X5 ha,io 9 • bole for tbe passa 3 e of concrete. The 

. n=r mav be a one-piece 
connecting plate means in a tier may be 

' plate'cr a plurelity of interconnected plate meters. 

Ine concrete reinforcement device may further 
imclude a. cover plate erteodinu transversely relative . 
» to tbe vertical reinforcement rods and bavin, one s.de 
contacted witb parts of tbe vertical reinforcement 
rods, tbe cover plate bein 9 removably attached to and 
coverin, parts .of tbe vertical reinforcement rods. 

aoA a ft e r the formation .of the 

which are then exposed after w» 

25 concrete construction. 

T „e concrete reinforcement device of the invention 
M y further inclode transverse rods to be welded to 



■Transverse »u«~-» c _ : 

vertical reinforced roas - — ° ~" 
5 plat e has opening in aUgnment wit* the °^"" 5 

L— — - - ^nrs- 

««na- between the. .teel Piste. ' -* -» 

enas fitted in ali,nea. openings c £ the steel plates- 

j^bojtaents of the invention, will be 
, 0 .escribea in .eteil witb thfereneO to the accompany- 
arawings, in which: 

,. _ . first embodiment o£ the 
Figure 1 shows a first 

enforcement a.vice. 

Figure 2 shows a portion of a retain! 
15 reinforcea bv the reinforcement aevice of Fignr. 1, 

Fi,ure-3 shows how to ' oonneot horizontal 

Enforcement reds to the wail of Fig. 2, ~- 
Figure 4 shows the retaining wall conneotea to 

horizontal floor; 

* fi hows an area within which a basement 
20 . Figure 5 shows an a« 

will be formed; . 

Figure 6 shows an excavating aevice to he usea for 

forming holes in the" ground, 

Figure 7 is a- sectional view taken along line 1-1 

25 of Figure 6; .„„ 
Figure 8 is a fragmentary view of a ariller 

shown in Figure 6; 
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Figures 9 and 10 show another embodiment of the 

reinforcement device t 

Figure 11 shows a concrete column reinforced with 
the reipforcement device of Figure 9; . 
. 5 Figure 12 shows now horizontal reinforcement 

members are .connected to. the reinforcement device ..of. 
Figure 9; " 

Figure 13 shows how reinforcement devices of 
Figure 1 are interconnected in the construction of a 
10 large retaining wall; 

Figure 14 shows a. stop member of Figure 13; 
Figure 15 shows a reinforcement device used for the 
construction of a retaining wall with a wall anchorage; 
and - 
15 Figure 16 is a fragmentary view of a retaining 

wall with a wall anchorage. 

Referring to Figure 1, a reinforcement device 

I includes tiers of horizontal connecting plates 10 , 

II which are welded to one another ana a plurality of 
' 20 vertical reinforcement rods 12 welded to the horizontal 

plates 10, 11. The horizontal plates 10, 11 are 
provided with peripheral notches 15 to receive portions 
of the vertical rods 12 which are welded thereto. 
Holes 13 are provided in the connecting plates 10, 11 
25 to permit concrete to flow therethrough: A wooden 
coyer plate 14 is fastened removably to one side of the 
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reinforcement device such as by tying with a rope. The 
reinforcement device 1 may be used to reinforce a 
concrete wall. 

A portion of a retaining wall "of a basement 

5 incorporating the reinforcement device 1 is shown in 
Figures 2 and '3. The retaining wall is formed by 
lowering the reinforcement device 1 with the wooden 
plate 14 into an excavated space and then pouring 
concrete into the space. After the wooden plate 14 is 

10 -removed/.* port ions of: vertical reinforcement rods 12 are % ' 
exposed. Horizontal reinforcement rods 19 are 
welded to the exposed portions of the rods 12 and then 
horizontal reinforcement rods 19a are welded to the 
horizontal reinforcement rods 19. The horizontal, 

15 reinforcement rods 19a are used to reinforce a floor 
structure 19b as shown in. Figure 4. 

•Referring to Figure "5, "when a long retaining wall 
is to be constructed for a large 'basement, holes 23a of . 
rectangular cross-section are formed within the area 

20 surrounded by a continuous excavated hole 23 in which 
the retaining wall will be formed. The hoies 23a can 
be created by using a support 20 and an excavating 
device 21 as shown in Figures 6, 7, 8. The drilling 
device includes a hydraulic device 22 mounted on the 

25 upper portion of the support 20 and a screw type 
driller 25. The hydraulic device 22 has a piston rod 
22a connected to a hydraulic rotary actuator 24 which 
in turn is connected to the screw type drilling rod 25. 



c. 
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The hydraulic rotary actuator 24 is mounted slideably 

Off— a— V ertfxa^a4^0a^£^h e^sarpor t. 2 0 and can be 

' moved"' upward" "or downward by means of the piston rod 
22a. The hydraulic rotary actuator 24 rotates the 
5 screw type driller 25 whereas the piston rod 22a drives 
.the actuator.. 24 and the .driller. 25 downwards. . 

The. screw type driller 25 incorporates a 
rectangular cutter 26 which is connected to a bearing 
member 27 by means of radial struts 28 as shown in 
10 Figures "? and" 8 '. The bearing member 27 is attached 

to the driller 25 and engages with the driller 25 
through a key 27a. Therefore, the bearing member 27 
can rotate together with the driller 5 and the 
rectangular cutter 26 moves axially without rotation. 
15 When the hydraulic member 22 and the hydraulic rotary 
actuator 24 are operated to drive downwardand rotate 
•the driller 25, "the driller 25. starts drilling and 
excavating .soil. While the driller 25 drills ~a 
circular hole", the rectangular cutter 26 cuts the 
20 surrounding "soil into a rectangular- 7 bole. To 
facilitate the removal of soil from the drilled hole,, 
water is jetted into the soil so as to soften the soil, 
in addition, in order' to remove soil efficiently, from 
the drilled hole, a pump 29 is provided on the ground 
25 to draw out the soil which is formed into a slurry. 
The pump 29 is connected to a pipe 29a which is 
lowered into the ground. 



After rectangular holes 23a are formed, 

enforcemen t devices 3 as shown in Figure 9 are 

lowered into the holes -23a to reinforce -vertical 

concrete posts which will be formed in the holes 23a. 
5 Each of the reinforcement devices 3 includes tiers of 
horizontal connecting plates 30 and vertical 
reinforcement rods 32 "welded to the horizontal plates 
30. Each tier includes a plurality of horizontal 
connecting plates 30 welded to each other and the 
•10 central -Plates" thereof are provide* with holes 36." - 
The periphery of the interconnected plates 30 is 
provided with notches 35 to be engaged and welded with 
the rods 32. A hopper 40 is fitted into the hole 36 of 
the upper tier and connected to a pipe 48 which 
15 extends to the hole 36 of the lower tier. Referring 

to Figure 10, vertical steel. plates 44 are attached- " 
to the vertical reinforcement rods 32 around "a space - ' 
between the upper and lower tiers of ; the horizontal 
connecting plates. The vertical steel plates 44 are. 
. 20 provided with holes 43 which are staggered with each 
other but distributed evenly. The holes 43 are . 
employed for the insertion of tubes 46 each of which 
has two flared open ends 45 terminating respectively at 
two opposite holes 43, one' in one of the vertical 
25 surrounding plates 44 and the other in the opposite 
vertical plate 44. Finally, the surrounding vertical 
plates 44 are covered removably with wooden plates 42. 
After concrete is poured into each rectangular hole 
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23a , a columns 5 with exposed vertical plates 44 are 

formed as shown in Figure 11. ; 

Figure 12 shows that reinforcement devices 3 are 
erected in the holes 23a of Figure 6. Phantom lines 51 
5 show horizontal reinforcement bars to reinforce 
horizontal concrete _joists_.of .the: basement^. . These., 
horizontal reinforcement bars are connected to the 
reinforcement devices 3 by being inserted into the 
tubes 46 through the holes 43 of the exposed vertical 

..... .*. -•*-.*• -* . j." "~ '-* - * - * 

10 plates 44 after concrete columns 5 are formed. 

Referring to Figure* 13, reinforcement devices 1 
shown in Figure 1 are used in a long retaining wall of 
a large basement. A connecting device 7 interconnects 
each reinforcement device 1 used to reinforce a section 

15 of the retaining wall to another reinforcement device 1 
to be used in another section of the retaining wall 
which will be subsequently formed. The connecting 
device 7 includes a vertical channel-like joint plate 
70 which has a concaved inner side and an opposite 

20 outer' side, and a stop member 8 of I-shaped cross- 
section which is provided adjacent to and closes the 
concaved side of the channel-like plate 70. The 
concaved inner" side of each channel-like plate 70 is 
lined with a cushion material 71 such as a foam. 

25 As shown in Figure 14, each stop member 8 has two 

end members, 80 one of which is provided with two 
grooves 81a receiving two stop plate members 81. Two 



hydraulic operating members 82 (one is hidden and 
cannot be seen in Figure 5) are attached to two sides 
■ of - the • -intermediate • por t ion of - the stop member- -8 , Each - 
hydraulic operating member 82 has a piston 821 
5 connected to an operating rod 801, which passes through 
a slide opening 83 of the end member 80 and is 
connected to" one of" the stop plate members 81. When 
the pistons 821 of the operating members 82 are caused 
to extend outward, the stop plates 81 move outward and 
10 ex'tterid to two opposite walls, confining- the excavated ' 
cavity of the retaining wall so that concrete poured 
into the cavity is efficiently prevented from flowing 
out through the stop member' 80 during the formation of 
the desired concrete wall section. 
15 . Reinforcement devices 1 to reinforce next 

sections of the retaining wall are lowered into 
hole sections- subsequently excavated after the previous ■ 
sections of the retaining wall are formed and the stop 
members 8 are removed therefrom by lifting devices. 
20 The ends of the next reinforcement devices 1 are 
connected to the concaved inner sides of the previously 
provided and exposed channel-like joint plates 7. It 
can be appreciated that the channel-like joint plate 7 
not only interconnect adjacent reinforcement devices 1 
25 but also permit the next section of the cast ' retaining 
wall to overlap the previous section of the retaining 
wall. 

Referring to Figures 15 and 16, these illustrate 
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aeviceof the present type , can also be used for 
constructing - a retaining wall 9 with a wall .anchorage 
90." For the retaining wall 9, a reinforcement device 
901 similar to the reinforcement device 1 is associated 
5* with a side reinforcement device 900 which is also 
' .wi* ^ construction to the reinforcement. device..!.. . 

The length of the side reinforcement device 900 is 
• shorter than that of the reinforcement device 901 .and 
• is welded *« the reinforcement device 901. . Reference 
10 numeral 90, represents a cushion member provided af the 
bottom end of the retaining wall 9. 

With the invention thus explained, it is .apparent 
that various modifications and variations can be made. 
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CLAIMS r nrf _ te construc tion 

_ . _r-T re inforcing a concrete 

i & device for rexm-w*. ^ 

interconnect toe reinforcement ~* ° £ 

^ og _ „ rlpheral edge ... 

_. a io connecting ftat. 

„ it h spaced notches which are eng g 
provided wi» res pe=tively ehd 

„id vertical reinforcement rods P 

-vK h« welding, each of saia 
connected firmly therewith by weld. g. ... .. 

connects . , . . tne passage of 

connecting Plat, means having a hole 

concrete. 

2 _ o.viee"for reinforcing a concrete constructio , , as 

— rrrr^rresir^ ■ 

reinforcement rods ana * 

„f said vertical reinforcement rods, said 

Parts of said ver vert ic& 

pl „e heing re.ov.hl* attached to said 

leinforce^nt rods and covering parts 

.ertical reinforcement rods which are the «P 

preformation of the concrete contraction.. . 

c reinforcing according to claim 1 
■j * r device for reinrorciuy 

3 or- Claim,. _*« comprising transverse od 

co ,e welded to the erposed ports ' of said, vertical 
reinforcement rods. 

• __ reinforcing according to any one of the 
4. A device for reinfor ' ecse st eel 

, '• . further comprising transvers 
preceding claims , fur tne 
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^^"prov^d around" parts of said vertical 
reinforcement rods, each having one side welded to 
said vertical reinforcement rods, each of said steel 
plates having openings in alignment with said openings - 
of another opposite one of said steel plates, and tube 
members" extending. .between said steel plates and each 
having two ends fitted in said aligned openings of said, 
steel plates. 

- ~ * „„ according to any -one of t the 
•5; a device 'for -reinforcing according 

preceding- claims, wherein said connecting plate means 
in each tier includes a plurality of interconnected 
plates. 

6. m device for reinforcing a concrete construction 
substantially as described and shown herein with 
reference to the accompanying drawings. 

7 . a method of making a reinforced construction, using 
one or more reinforcing devices in accordance with any 
one of claims 1 to 6. & 

8. ' A method of making a reinforced construction, 
substantially as described herein with reference to the 
accompanying drawings. 



